The nonlinear Boltzmann equation in the rarefied gas dynamics is investigated for the gas molecules with the cut-off hard potential in the sense of Grad. The solution to the initial value problem is proved to exist uniquely in the large in time and to have the decay order of (l + £)~8 /4 as £-> + oo for the small initial data in the space
§ 1, Introduction
The nonlinear Boltzmann equation in the rarefied gas dynamics for the gas molecules with the cut-off hard potential in the sense of Grad is given around the absolute Maxwellian state M== (27r) ~3 /2 exp(-\v\ 2 /2) by the following: (cf. [2] , [3] 0<v 0 <v(w)<Vi(l+iu|), and
The operator vF (/, (7) depends on 77 and is bilinear in /, g, and the further properties are stated later.
The initial value problem (1 -1) (1 • 2) is considered by Grad [3] ,
[4] locally in time, and by Ukai [12] in the large in time for the small initial data which are periodic in x^ whose solution decays exponentially in t. Here we consider the pure initial value problem (1 -1) (1 • 2) and prove that the solution exists uniquely in the large in time for the initial data fo(a: 9 v) e H Z]^L l (x ; Z/ 2 (z;)) with the small norm in these spaces and that it decays with the order of (l + £)~s /4 as t-* + oo, where Prof. J. Glimm for his hearty encouragement to this work.
NONLINEAR BOLTZMANN EQUATION

§ 2. Linearized Boltzmann Equation
We summarize here some known results about the linearized Boltzmann equation,
It is considered in the Fourier transform in x\
Let k^R 3 be a fixed parameter and consider the following operators in (ii) For (2-7) e**¥= lim-A_ f *"" I V x U--BO-1 /a;i.
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Proof. If we note that proposition 4 implies ||(A -B0~!/l|-»0 as |ImA|->oo for ReA>-/9(>-Vo), [1] gives (i) and (2-5) 
gives (ii).
Remark The first terms on the right hand side in (2-6) and (2-7) can be rewriten in the form (cf. [12] By Theorem 1 (ii) and the remark to it,
For \k\<:d we decompose / as follows;
JW^ff where I 2 and J 3 correspond to the first term and the second term in the right hand side of (2-6) for e tBfc f respectively. Therefore using again the remark to Theorem 1 we have 
